Nitric oxide response to shear stress by human bone cell cultures is endothelial nitric oxide synthase dependent.
Bone cells, in particular osteocytes, are extremely sensitive to shear stress, a phenomenon that may be related to mechanical adaptation of bone. In this study we examined whether human primary bone cells produce NO in response to fluid shear stress and established by RT/PCR which NOS isoforms were expressed before and after application of shear stress. One hour pulsating fluid flow (PFF; 0.7 +/- 0.02 Pa, 5 Hz) caused a rapid (within 5 min) 2 to 4-fold increase in NO production. NO release was only transiently increased during the first 15 min of exposure to PFF, and remained at control levels during a 1-24 hr postincubation period. In both control and PFF-treated cells, mRNA was easily detected for ecNOS, but not nNOS, and only minimal amounts iNOS were found. mRNA levels for ecNOS increased 2-fold at 1 hr after 1 hr PFF treatment. These results suggest that the rapid production of NO by human bone cells in response to fluid flow results from activation of ecNOS. PFF also leads to an increase in ecNOS mRNA which is likely related to the shear stress responsive element in the promoter of ecNOS.